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Abstract of J P20 001 76291 

PROBLEM TO BE SOLVED: To obtain a catalyst for trimerization reaction of ethylene which enables 
1-hexene to be prepared from ethylene in a good efficiency with high selectivity by constituting the 
catalyst of three components of a chromium complex facially coordinated with neutral multidentate 
ligands, an alkyl metal compound and an ionized ionic compound expressed by a specific formuia. 
SOLUTION: This ethylene trimerization catalyst consists of at least three components of a chromium 
complex facially coordinated with neutral multidentate ligands, an alkyl metal compound and an ionized 
ionic compound expressed by the formula (in the formula, [L]+ is a cation containing an element 
selected from groups 1,7-11 and 14-16 in the periodic table, M1 is an element selected from groups 3 
and 13 in the periodic table, each of R1 and R5 is a substituent having no hard base, and each of R2- 
R4 is a substituent). In this case, fluorine atom, chlorine atom, acyl group, alkoxy group or the like are 
listed as a hard base and, when these hard bases are contained in the substituent, the catalyst 
generates a problem such as increasing an amount of by-product polyethylene. 
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imtmu wte&mm.'Hfif a c i a i tcm&i 
( i ) 

Utl ] 



[l] + m^L^Vr 3 



(a**, [L]*(4Hffl*«l. 7-1 lZUJf 14-1 
>l4JS«l^03awfl3KA>e.i«lfft«7C«**L. R 1 

USB****) X'^ti&^xy-iMxymt&ikcr, 

'}>*£< 1 1, 3j8#fr&44x*uy0HM<fc^M»l. 
CIS*^2] ( 1 ) •C^SilSR'fcRBtt-WE' 

fUBlfcLT, JBJiaS*LTHTtJ:nKS»l~10 

aifftifcwjbo. i^R 2 ~Rni^-ftaiit 

T. HSUtt#LT^TfcJ:^ft3fiRl~10«>r^ 
a*. ry-A*, 7Aa*vS. 7A4WW-**. x 
/W!Vi«S«Kll7^WE, 7v«K ; F. WW?. 

tb*a*yg, y7y&, ^ty77-F» 

Mt#H3 ] -jR* { 1 ) "CfcMi* Lj5*M» . M» R6 
R\ EiR'RORioXtiEiRHR^R^Rii-C^Sil 
4*><0T*D. M«HfflHBfW)lX«l lStfr^Sffii 
StuS, M3{iM^^7~10^4,Simi.7C*. 

TXfiyylH^U R 8 i:R^iB«££#LTVvc 
t^u^n^y^x^;^, -f ^r-;u*Xli7;P 
*U-;P3S, R'-R'MifflftaSfcfcl/OvcfcJ^K 
*»l~2 0<07;l^r;wS, SMSJt*LTViTtJ:n 
1 - 1 0 «7 'J -;P3IX(i*#M^*»fejStf*i5 
fc<OT* fedfc £#5tfc-t&lf ^ 1 XtilS^JS 2 fcE 

[M*W4 ) «»«Wfac i a 1 (CffifiU 

fc?vJ*mifim-ti&i (2) 
ACrB n (2) 

Al±«m<0£ffiffifc7?*4. n(±l-3«l> 
RT&'J, B(±#*BCP, JKSIKl-l OOKft** 
2. #/t^yb-K^L<*ii^-*-- hat, 
^>M^ 73 H. 4 7A^yb\ +*Tfr3 
*y|-\ a^sKxvk 71— >\ 7A-^y s 7A-*>\ 
75 V, ^f$y, -b'J/k -^V-hU/K -Fc?y 
A-, *X7<>, «7T^( K X-rJk X>k?-f F 



[f«^6 ] 7>Wf;l^aft^fft*TlB-«5S ( 3 ) 
R p MX q (3) 

(jW, P«iO<p£3T I f) l 9, qfi05q<3T£>r> 
T. LA»«,P + qtil~3Tft&. MUy*>>A. 
*y<7A. MS, tfoyXi^A-S-'TASritU Rf± 
KHSR 1-10 «7^;WS*»^44» J: 0 SJf ftfc 1 
«ELL££U XttrtSMCT. 7Ao*>-S, TV->V 

T*s*i4ft-&wrft & ; t t«fSfc -r4ift«« 
t mast 7 ] m&g i mmmkbcn^iiMztmcn 

•fb-tSit S^fc**x*>y^=JMtf3Em 
[0001] 

KJ«!$. &t^ti£fflv^x^uy^ZM^JS2f£ 

(LLDPE) «BM3*yv-tLT#ja4l-'^f 
-b y £ x^-i^j^feJW ± < s *»oWiH««tiBati 

[00023 

[^o^ffi] x^uy^ZS^UT 1 

ftfc7^^7^Sx^Aft-&*j6>fe*ftMI|Efeffl^S 
- 1 tt&ttT* h „ fflitf. 1 0 - 7 7 1 

^T/^HIftt 7/t-5xi>Aft#fti*»fe'ir«lttjK**. 

10-231317 ^(BWi. at*-1f U 7 S V 
XtttHohUX [K9VU*) xKU-bAi|SfiLfci? 

[0003] 

[^^^Li^tT^ISli] L*>L, ftBHTlO- 
7 7 1 2^fi«taaKtfD^Bl, W«Effltt**ffi^i:V^ 

4fc, «B)¥1 0-23131 7^^tia^^^ 

fe 1 -^-feyj; 0 fc#'J xf-uy^a^^viKsSr-O 
^Ur/V-^l-^^yjMKtt^ffiv^t^X 
jfcWftoifc. 

[0004] *«HBt±J:HOil«IC«*T=SrSiiAt,^ 
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ZWBmZ, LLDPE(0JS^3^y-7-i:L 
[0005] 

tlWfac i a 1 KEMtLfc^nAfiflc, T>V*fc± 

S§tt-Cxf-u^=iftR|Gi(!j|Hf u> ffiBKWfc 1 - 

[0006] Bn*.*^ti. tfrttOMBtitfiPf a c 
i a 1 fcgHaLjfc*nA«fk T/U-^k&flMk^ft&Wf 
Tia-ffibS ( 1 ) 
[0007] 
[ft2] 




( 1 ) 



[0008] [L] •lifclJB&Wl, 7-11 

&lA 4-1 6K*6lltf;h,4^MWt*f-ji->'.&* 

U R^RMiWMCfciit) T*Sit*>f *y*-f* 
^tR^ftMt *fi£H^xf-py«H»-(KRiS*ffifc: 
[00 0 9] 
<IWW*. 

[ooio] *»"Hfc4ji,>T»i, tt\s><nE*&sm 
sanfi-f 4-j«#fc lt, TieHtet ( 1 ) 

[00 11] 
[ft3] 




[00 12] (3W1, [L] 1. 7-11 

±fc» Mi (±JSWI6<!0 321^1 3jfi*>tatfil6S 



[0013] ±!E-jte$ ( 1 ) £isv>t, R 1 b R 6 »i*» 
tti, HSABJTOl!ip^|g3fLStOT*6 [-ffc^S 

»*«AK^-a»tiGffi-. 8 oh (%mmi ) . 

*»fci*g£fcLT. 7-y5gMi\ JS*K?, 7^ 

^aavT^a * *>tih . *««<c*v 

s|?yx^y«4jat*stjMpL. *^fci-3T(41-^ 
-byi l 9i>^'Jx-fuyco^M^<^- ? 5tD. ifc 

. sK »; x* v vm&»wi. hiitz *) . $ y 
i -^**ysmm*zfflumt>i>i\ 

ft. 

1 0 0 1 4 ] Ri t R 5 «JMW)&Mt fCfct. ftfcKfe 
3ft*fc<7)Tli«rv>A«, ^^-/P36 v x*;l*, rnb* 

WML*. 

[0015] 2fcR 2 -R'teS8iaT'£>>5 . tt(CR€3 

rot/US, 1, 1, 1, 3, 3, 3 -^^7/^0 

- 2 2 -7"nt>g, 1, 1, 1, 3, 
3, 3-M^7^:tCT-2-xM*^-2-7"nt:;l/ 

^r^a, xb*5<aE» 7"N^>-a^<7)7^3Jf>'S», 

fwf-JtmFnTiWisf-xmii, p 

- h;n>x;l/*yll, h y 7>ktnj< * xxa^v 
S^cox/i^yggS^L 7-tef-^S. "O-Vx-bafiS 

cors^a, 7 7ti^, mmm?, **h : f, t k 

D^fyS, f~^>-7+-haX{±xhoS^ 

[0016] ±EHB* ( 1 ) IZHUX, M» t UTJSI 
J(BS<03aVl 3flK07eg*f*tffefLS. -«0*>iStt 

6. 

[OOlTJHRstdXOCLl'liflUHSODl, 7 

-1 iai>'i 4-1 6KA'<3asHr*i&7E«£-&o*-f* 

Lii. M*, M3R6R7, E' RSRSRHXfi 
E*R"R»R»Ri*-C*3*l4*,«T*i5s NRijaJH 

-1 01fe6»i!,awrft.47BR. E'ti^SftJE^ B^£? 
Xli-f * ^JSi 1 . e ^ (SgSJITXii y yJK^£«+ . 
[0018] RstRntmztmzn&hcvx-m^ 
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*\ j<f-yu^. ifiii, y^/^, 

ri^US, HTML'S, fb^fy* 
[0019] L^M^-I %V\14 $>&{k-&®lt LT 

i±, #(=Eg^^i»t>coTii^^*^ mtiz. h^a 

fh57x^Wh, Hf">ATb7dfX (3, 
4, 5-f-'j7Wn7x-;l,) *V-b, Uf-^Af 
b7*X (4-7Jk?rt37xX^) tfV-b. U-f^A 
-fb7*X[3, 5-tf*(l. 1, 1, 3, 3, 3- 

;H #1^- K tN'J^f b7*7. [ 3, 5-h"7. 
(1, 1, 1, 3, 3, 3-^^7^0-2-^b 

Jfy-2-7°ntr;u) 7x-yb] #U-b. ^fh77 
xX/l/;tfy~b?f#g&{f Lj^M3R«Ri(7)-f3j- 

fr^**. 7xO-feX>7ATb97x^/b;i^-K 7x 
0*-r?Afb7^(3, 4, 5-h'j7WD7i 
ifO— K 7*n-tx^A-rb7^* (4-7^ 

tn7i-;H #y-b. 7iP-fe~i7Afh5^ 
[3, 5-t'*(l, 1, 1, 3, 3, 3-Mf7/l/ 
^n-2-^h4x-2-rot^) 7x-/P]*l/- 
K f*^fiV7sO-b^Afb7^X [3. 5-t' 
1, 1, 3, 3, 3-^df.^ 7 ;^ n _ 2 -^ 
h*i-—2-yntVH 7x-jH tfl^-b^W^ 
*tl>. L#E'R8R9RL»<?Mj)-WtM' ^ylf-fL 

ff^tLTti, ^ftcPS^tL-l»t><7)T{i^*\ b'Jf- 
;l-fh77i-Wl/-b, b 'J f-;Pr b ( 3 , 

4, 5-hij7/^n7x^) itfU- K bUf-Zb-r 
b5^rX (4-7Mn7x^) b. bl/f7b 

7^7*7. [3, 1, 1, 3, 3. 3- 

^t7;^n-2-^hJfy-2-7 , nt» 7x- 
/b] K bU^f-^/^-^Af-by^x (4 
-7W07x^)*Wb. MjX^/ktdry-i? 
Afh7^X(3, 4, 5-bU7;Wn7x~;H^ 
V—bWtfmf&tll. L^E2R"R'2Ri3R 

i4 ?m *>iM$>mk-£>mt L-ai. musses 

t>«"Ca*v»3&*, SttTnby^t-ri.^cot LT b 
y ^ wyt^') At h 7 7 x h , b'Jx 

f-/bT y^: - i>Af b 57x b , y'Ffy* 
Tyt-^A^b^x-.'btfV-K y>'fy^r> 
t-^Ar b9*X (3, 4, 5-b'J7WD7x- 

;i0 *u-k ^KT^ur^t-^Af-b^^x (4 
-7Wn7x-;H tfV-b. l/V^ri/frTy^-^ 



Arb7^X[3, 5-t*J^(l. 1, 1, 3, 3, 3 
-^•9-7^0-2-^ 2 -TO b°/b) 7x 

rylOsKU-K N, N-yVf-vbT- , J-7Arb7' 
7xxyb^b— K N, N-y-^/bT-'J-^Arb 
-5JfX(3, 4, 5-b'J7;^n7x-^) *"b— 
K N, N-^f-^T-'J-^Af-b^^TL (4-7 
^□7x-;P)*l/-h, N, N-y.?<-?7bT-L>- 
>7ATb5^X[3, 5-t'X(l, 1, 1,3, 3, 
3-Mf7;Wo-2-^bJfy-2~7'nt;l/) 7 
x-;H tfV-K N , N-yb'fy^T-y^Af 
Yy^X (4-7Mo7x^W #>-K N, N- 
y'b'fy/l'-3, 4, S-h^MoT-y-^Af 

b77x^;b;Kl— K bU7x^*X*~'>Arb 

77x-;^l/-b, bU (o-bUA-) if^-^A 
rb77xX/i^-K hV (p-b>Ob) 
>>Arf77x-WV- K MJ (;><yf-yb) 
^Affm (4-7Mn7xz;H *V-bf£ 

10020] Ztll>cOo feSlxfOffl^ £, . y" b'r y>bT 
V^-^At b7^X (4-7/WD7x^/H 
K ^b'T^ry^-^A-f b7^fX [3. 5-fT, 

(1, 1, 1, 3, 3, 3-^-t7;l/^D-2->th 
*y-2-7*ntVb) 7xx;b] jJO— K N, N-y" 
^^rx>Jx>7Arb^7i-^P-b, N, N- 
yVfvbTxy -»)Af b 9*7. [ 3 , 5 - t'X ( 1 , 
1. 1. 3, 3, 3-M^7/b:tn-2-.><b*y- 
2-rne/H 7x::/H *'b-h«iL<ffl^f,ft 

[ 0 0 2 1 ] a *>iM *ymt-&®w®mmi, mi 

«?nAmi©H:«LT0. 1 - 1 0 0 0 3;fC£> 
*).mL<{Z0. 2-lOO^S, J;0ifSL<(i 
0. 5-5 0^MT&6. 4 *y-(M ?t>mtimcD§t 
WUfit D Atgft 1 */b£# UT 0 . 1 ift*jfttfft& 

Atg#; 1 *zMzn LT 1 0 0 0 ^S^mt **&fct±, 

[0022] sjs^tcfc^tti, x^l^ycoHMitfK 

a 1 (cgdfiL^^nAm^fflv^ii§„ *1x««E 
{4T* s f ac i a 1 KM£L£?oAfi|«A. 
^ (2) 

AC rB„ (2) 

^T'#> 9 . Bti^KSMi 1 , ^«SS: 1-10 to^-fbM 

ffi. ^^v^-b^L<a^7-b7--bS. AO 

^>iS^. 75b', -fSb\ r/b^Jf^b*, f-^-r;^ 
^f^F, ri^-y, r^y-y. r;^y, 

rsy. A $y. -b'j^, -fyxbi)^, -bnv;u 
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[00 2 3] ^oAlgfltfcEfflS-tiritfttw* 

ft^ffigefi^w^ft. awffl«ei*#r4#affi 

ftfctfOTttfcvv^ mjx (y h^f^^) 
yyy, i, l. (^^wwi? 

y, 1, 1. 1-b'JX (y Htv-y-f/t') rnny, 
1,1, l~Mx yyy. 1, 

1. l-hUX(iHy>f;H^y. 1, 1, 1 
-MJX (yn^yyf-^) x5>y. i. i, i-h 
>JX <7>dfyy?-;p) xy>\ l, l, l-MJX 

X < 5-***- 2 -7 'MO *f>, h'jX(5-X 

i,i, i-bU7'j/Px^y, mi 
7'M7$y, MJ7'j;p*x7^ y. by7>M*x 

7^y^^F^^^M@Sf2i^l. 1, 1, 1- 
T-yx (^iH-yfjt^) x?y, l, i, l-J-y 
x (T^H^yf-AOx^y. i,i, i-hyx 
(7xz;H-^f;H xyy. Ml* <*xxrtO y 

^ysso^-f^^affifflm i, l. i-mjx 

{*J*+frT$;*+)V) xyy, l, l, l-MJx 

(>-"7x-^rsy^f-^) xyy, mx (t'7V''j 

>>)yyy, Mx<3, 5-vVf-;U-l-tf7'/U 
>I/)yyy. NUX(3, 5-^vrpt;Hl-t 
^V'MM^y, 1,1, l-MiX(3, 5-y-'y 
f^-l-e^VJ/lOx^y, i, l, l-MJX 
(3, 5-^f-^-l-lT9Vy^) 7°oKy, 1, 
1. 1-MX(3. B-Vt^V-l-VyYVfr) 
7?>. MX (2-tyj/Vk) yyy. MJX<6- 

yf-/u-2-f y^'/io y^y, mx (2-eyi? 
;i0 7$y, Mx (2-tyj/» *X7^ y, m 

X (2-fy^rtO *X7<r y**S/F, MX<2- 

ty^rtO tKa^yyy, mx ( l— f s*vy 
AO y fi>mn&m2®B&m. i, i , i - h y 
x (v'7ixji/7t;x7-f y^f-^) x^y, i. i, i 
-MX (Wf;^?^^^) x?y, i, 
1, 1-MX (yxf;W5A7^>fiH x?>1f 

y y £$ldf2^^W tfii . 
[ 0 0 2 4 ] * fz . KttSHS ®S & ^ffiSHSff fc L 
Tti. mzMfcZti&hcoT'l&^bK mta, 1, 
3, 5-hy^^U-l, 3, 5-M7-9 i S<'?tWSf 
t?-y. 1.3, 5-h'Jxf-^-l, 3, 5-M7-f 
y^nMtv, 1,3, 5 — M 1 — i — TDf ;]/— 

1,3, 5-hyr-fy^n^dftfy. 1, 3, 5-h 
y-t-y-^-i, 3, 5-hyrifx7DA.^ 



y. 1, 3, S-M-n-T^A—l, 3, 5-M 
7fy^n\Jfty, 1,3, 5- My^nM^^- 

-1,3, 5-M7ify?n'v*-tf-y, 1, 3, 5- 
M^yy'/U-l, 3, 5-b>JT-fv7n^ify, 
1, 3, 5-hy7x-/l/-l. 3, 5-M7fV? 
n^-9-y, 2, 4, 6-hy^f-A— 1. 3, 
iJ7fy^n\aft>, 1, 4, 7- M7-tFy7o/ 
i->. 1,4, 7-N'Jy-f-fl— 1, 4, 7-MJT9* 
y7n7t>, 1,4, 7-MXf-j]/- 1 , 4, 7- 
bVT-fistoSI-y. 1.4, 7-M-i-7X7f 
4, 7-hUrt'y?o7ty, 1, 4, 7- 

Mi-t-7^->u-i, 4, 7-M7-fy?ny-?- 

y, 1, 4, 7-HJy?nMylk-l , 4, 7-1- 

yr-fi^ny-ty. 1, 4, 7-M7*xrt,-i, 
4 , 7 - M rf-'y 7 ny^yg^^^gefiff 
JR. 1, 3, 5-hy^r^nM^y.. 1, 4, 7 
-hijf-ryyp77-y. l, 4, 7. lo-rb^f- 

7y^nHf*y, 1. 5, 9. 13-Fh?*7A* 
W^y^O^'f^^ffiSfflm 1, 3, 5~M 
^■tfyyn'vSf-tf-y, i,4. 7-hyjJ-^v^o 
77y, 12-^77^-4. 15-77>7y-5. 1 
8 - 7 5«7 y 6^^fig^^ffi{i^*^tf fefi 

[ o o 2 5 ] t* y -s- yasuft^frf ft mmmt lx 

WfclRSgS*iftt»tf9Tf4&v^, 0iJi(f, t'X (i/' 
^fWX7< /x^) yf-;L.*x7 -f y, h'x {i? 
7i-w^7 yxf-;p) 7x-;M?X7 -f y^^- 
y y %mw$tm, y'xf - u y h y r s y , fx < ^y 
•f-^rsyx^) yf-/pr5y. fx (^x^rs 

7X^P) x-J-;UTSy, fx (7x^7S7Xf 

-WfW-TJl/, fx (^b^fyXfJl/) X-t- 
>K fx Cxh^fvxf-;]/) x-f^, fx (yh^fy 
xf;H x-f ik (t-7h^^x^) (yh^y- 
x^;>) x-r/^w^S^^Jiiefi^i^WA.^ 

ft, 

t 0 0 2 6 ] £ft &<0+ttC!)££ffiftW facial 

&Hbfrt>. &*D<?)»*»flEig [Witf. J. Ame 
r. Chem. Soc. , 92, 5118(1970) 

i^Angew. Chem, Int. Ed. Eng 
1. , 33, 1877 (1994)] CiOSSt^lK 

•TftJltAir^ft. ^ fflfflTS ft ^nAfl;-#ft 

J±*s.*-Vt})\,i£-)i, { o ) . ^y^*^x;p ( h y 7 
x-WX7<y) (o) . f h7^/^-;pf 
x (x^iyy) ( o ) . h VAArt-fr «yf 
»?oA(0). hy*;^x;Kh;pxy) 
( 0 ) s h y *;u#x^ ( h y y f-z^y-tfy ) y da 
(0) , h y^;Pd?x;i/ ('v^-tfy-^l^ty-tfy) 70 
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A (0) . M/j»/Mfc=* (t7^uy) 
(0) , h'J^^;K^^nA,7-^h!;x>-) ?u 
A (0) . hV#fr$=Wh\)Z (T±Y-~hVlU) 9 

oa ( o ) , b y ^-K-^ h y x ( h y 

N) ?oA (0) , (ifU» y'#;Hf?^ 
( HJ^fvVO'-tfy) (0) , y^n^y;]/ 

a ( o ) , b V7+Mbxj a yisj]A>#i-)V ( b y* 
fjKy-fcfy) y"oA (0) . by^/l/jK^V (y?n 
^y;?yxx;io y* da ( I ) h HU khj 

(y^n'O'^yX^) y" OA (11)^ 
cO^oA/y^^Wt^ftHS. ifrfky'nA (III). 
J&fky-nA (II). H-fky-oA (III). Mffcy-n 

A ( I I ) . 3^0DA (III). 

(II) . 7-v-ft^DA (III). 7'vf?nA ( I 
I ) . h'J* (fb7b Ka77» ^oA^D5^ K 

(III) . hV* < 1 , 4-iSjt*y» y-uAy-p 
P ( I I I ) . MJ* (ylffl'X-f/W ?PA 

7o5>f K ( 1 I I ) . MJ* (tf'jy'y) y-pAy-p 
9-f H ( I I I ) , MIX (T-bb-b'JAO y-pA? 
D7^f K ( I I I ) f«^Di,An)->»I. y-OA 

(IV) t-y^y^sDy-pAT/i^yhli. y* 

nA (iii) r-fef-^r-bb-^-h^co^DA^y-b 

t-hi, ?nA(III) 2~xf-;^df-tyx- 
K ?nA (III) 7-fer-K y*DA ( I I I ) 
7f^- N**>? DA^tfyggliis^W^S . 

coo27] w&r&mmx 1 9 xu*ft&tokwj& 

tf, ^nA«M*cl:3»J«S*6IBW)^nAA|(<o«flE(if| 

^t>ii&. mt&, *<y?y, M"?y, +<rf>, * 
99v \ y+y. r#y. a^n-MMJ-y, f*'Jyf 
<DflllBifeR^k**IH. ^y-fe'y. wuxy. dfyyy. 
y*.xy, *i~)v<>v>w<r>%mmmk>\<.im. y 

xf-^x-f-jp. fb7tHn75yf«x-f/H, 
ilft^Vy, ?oo*u. Hig-ft^^^NDy-'y 

too28i 4/;, mmmmt. o-c^mm-ti 
8o-2oo'cx- 1 fe^, fflffiffii%rfcimztvr. m 

81 4 8 EEL #*L<li54}— 24 B#r B lT-fc I. . 
[0029] 4^^E<£^Mi L£y-pA|fffc 



^tSKffiK acv^TSBSt-C, xfi/y«Hl« 

[0030] ^CfcHTH +fi«^fflBfi^*sfI 
(SLjty-pA^#:<7)?*>. -t<0#J^Effl^**f ac i a 

HfiWfac i a 1 £EfflLfc?oA*8flc£flI^* 

^Sibi^lS. uIT. ^JSiEtiWf ac i a 1 fcffi 

SlkKffl-. 14 3H (US] ) . W*>. H1W3 

[003 1 ] ±i£«;frifefcJ:D£jftLfc?nAlMto3 

facial fcffifiLfc?nA«ft##Sk L< , i y^F 
2L<ii. fac-S'jX(3, 5~yyf^;l/-l-t 
9Vy*) ^^^DAHJWx;K0) . f ac 

(3, 5-y^f-^-i-t5yy;i/) >«^y 

y-nAb'jy-PyM h' (III), fac-1, 1, 1 

-b'Jx (^b^yj<^;w) x^y?DAby^*fx 

[0032] *miizt5^xm$ti&T)i*i\&mk 

( 3 ) 

RpMX, ( 3 ) 

<SWl, Pli0<pS3-CJ>y. qli0gq<3T*o 

T. L^tp + q(41-3T'fc-&, MtiUf-^A. 7/ 
^y/A. ffiiS. sKnyx«r;>S-n?AS^L, R(i 
^KR 1 - 1 OOTA-^im^&ffiX DaBfl* 1 
SliUiSr^L. X(i7K*MT. T^n^x*. TU— ^ 

mt) x^ixMt&mmmtinhLxm-ftiin. 

[00 33] ±2SHg& (3) t^ut, &SSftl~-l 
x^;«, 7Dt*«, 

f)K mm, ^K^fya. xh^yg. y->^ysxii 

WTktit. Aoyyjg^tUTJi. 
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[0 0 34] SrtJ, JJEHRS (3) fcjsvvc. M#A 
IT. Pfcq^-eil^ill. 5«t#. A 1 R US X 1>6 

#\ fflS, IfflWtA 1 2 R 3 X 3 ^*:X*#fc LTSSJi 

[0035] ±IS-^5t ( 3 ) T^flhTl^lV&B, 
it^tLXii. Mm. ^f-^'Jf-^A, x-M-D-f 

?a. rotr^y^A. n-y^u^A. s-y 

f-^'Jf-^A. t-T^UU^A. y'Xf;l,7/^y 

^A. if-^yf-jl/^^-^^A, xf;p?nn7^^ 

$x>?a. nu^v^l-t/vsx^a. hy- n -N 

7"f-/L-77l'5x?At h-'J K . yIf^7;US-^AX 
MPS'*. ^xf^T^Sx^Ayx/^K, V*,9 
n^>-yl/7xx;i^r;l^5x»>A. xfvlyr^Sx^A 
x^^niJH, v^VTfr 5 x-7 A ? n U H , i/' 

x^r^5x^A7*ns h. y^yyfw;-') 

A^n'J ft, v'v^d^^PT^Sx^a^d'J K. 

t^riv*-*? w f. xf^jxi) 

A-tX^ny f-\ z/f-^T^Sx^A-feX^oy 
K, x^-;>r;VSx>>A^oy h\ Avf^VTfrX 

x^A^D'J K<f0W&*U. 
[0036] £><7>3 %A^8«3&tfiStt0ifi*» 

£ f> £iF£ U < *i HJ xf-^TA S X17 AXJi N y -Y V 

7"f-^r;i'5x^A^fflv^iti> <> cft^r/My^ 

[0037] 7^*/I^IHfc^<9ffiffl»i, 70AHJ 
*1W3LT0. 1-1 OOOO^fiT^D. SFS 
L<li3-30003*. <k>)*f*L<i35-20 00 
3£T*4. 

[0038] *3S'S^#tt«£aEfiH 1 #f a c i a 1 
fcEfflU:?nA*6ft. T^/l^fSfc^Wtf^y 

i2«?aA§JH*. Tt^i&m£mM4*>>icA* 

ymt-smzumz. mmtyximz-t&zbizxm 

[0039] znm%mw-tm<?)7nMt-&m<7M 
mimz$mziitc^K as, mm o. 

OOlvOnt^lOOSUtJk $?£L<fi0. 
0 1 -74 ?D*A~1 0 5 'J ^iOS&ffiTffifflSftS. 



£i£. y'^y. ^y?y. M^y. 'vr^y. 
y. 4 y^^y. r#>. ^y-n^y^y, 
■✓^nM^y, ^^t^n^-ify, i/9ua;99 

y. Ttoymnmfflitlfctem. ^y-t>. wvx 
y. ^i'b-y. xfvw<y-fe?y. j?,*y, f- y^/i/^ 
y-tfy. ^oaO-b'y, x^ao^yHfy^co^ftK 
^Mc^Rl/^tx-f-Uy, ?nn*^A. HJfrffcK 

*J9 nni^ y^^iS^t^bM^*' WMi 
4. SMtt, BP*>. l-M*y«L 

k^ffir**. <1<IT. xf-u>-<oH*fcEJEiiS»? 
oAt8*«Kt3yM3-n^r&BW"C. i&BfcJStT 

[00401 Byl2?)?nAim. WJl^M: 

{i-lOO-2 5 0-C. #4U<U0-2 0 0'C-C* 

mi. £%t7mrmixft%? zt&M£u\ t 

JRHatfjSMEIi-HJ-fcflSlUT4J<rtA«»4 L 

[0 04 1] ^Wfiroxf-uvwHMKaili. MfW> 
? n Aim , T;Hf >f * Wt-f tfyft 
^^)*^^c4i!Mi: xf-i^ySr^MS^I, £ fc tej 0 

j *ymt-emzwi>~>x®mztt®. ^vytm 

[0042] flfWtli, I5#«0*&*4, ( 1 ) 7 nA 

*)V&mit^mfx.*vy*mxt& . ( 4 ) r^^r 
>v-kmt-&%m/4 *>m *ymt-&m£$mmz 

9 DAi§^St>'x-f V y %mAt h . ( 5 ) ? n AJSft 
3&l^xfl/yJfAt§, tV^*4fetJ:0H«ft 

Rissffa ct3&«r*«. 4^c. a#<o*&&(±, ( 1 ) 

;^;^£^&»A^I.. ( 2 ) 7/l^Hfe«^ 

mxf4*>tei *ym&m*^tsmm.iz'/uM$w 

, ( 3 ) T;Wr;i^8Mt^***&j»aEt:? 

oAigfta^^y-ft^ *ymt^m\~tt>, 
(4) ^DJJMkt^tHSSfc^^yft^sryttfl:^* 
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t Ti^ivmitismmx-tz, , t ^ a imiz <t o mi 

[0043] ^BjJt&^Tf^ tM&O^fflMa^ #f 
ac i a 1 KSfiUfc^nA<S», rJl/^WARfc-&» 

sum *yfl:-f *>-ttft^«i*>fe*4ttjSfc:3es{Hit 

■t •) ftMSSStt^Bfc [fiLtt § ««S*ft*«grt £ft. & . 

[0044] xwm-ti^zmmztizmt, mm%. 
siiit^t(i*v^ s witr. aw*, ra*, *«■ 

T^W^ft, ftltmt LXtt, 0 . 2-2 0 0 0 n 
mWMK, ± t 3*?jfcL<i±2OO-7 0 0nni 

[0045] ifeOftiSt LTti. AISftX<±AlftMtf) 

taw**.. aB8<ofieffl*trs*v^ki6>/5». Axatsi 

#mU\ AX3ftJpfcL?te, #fcH£$til> t,<Of 

[oo46] ^mmmumzmm^tn^Tm 

*l/VO=*flSUHH=BS8llWLTt»J:v». 3fc 

[0047] *»?Bfc*5(t4xf-uv60=ft^tRj6<!5a 
JSB1. -100~-2 50°CT'A&#, Sf*L<(iO-2 

»*ttmtMH83*i.*^**, *g*tBETO. 0 1- 
300 0kg/cm2?*>9. mb<l$0. 1-30 
0kg/cm*T'&£. *3t. KJGWBUiaS^ffiJlt 

s?&$ft. -Mizm&ztiiX'ZzwK as. s» 

i o C3&MW(c&tt IX i> X v > L . £OT&m~ffiieEE 
ATfifALTEJEJSftfTi MS#'XT'*>&x^ 

yte*±. fiDSt=psHtft^, mars*, r/t^y. 
^jiyj±m^£tiTmbmLi£i%\\ x^- 

TlH.riA'aaUv, ifc. xf-uyfcH-afcSHtiL 

[0 04 8] *RjKi. H»5t. ¥iu^, aKsw* 

"tfft.Ti&HrC&i. x+i^«H*ffc:ElGR7«, K 
ffiMEC. ffl£(f. *. #lfrffc-M* y <?A* 

*B^^£*^*iHllLTEIE*fM:$**. *ffi 



Ltn^nAfflBSEti. Aiticommmnm, mux. * 

iOfltt&ft*. Sfc, ett-f-|»*" l Jx^^yii, she 
[0049] 

<7)T\ *»i«li;:ft &«3SM^teHl£§ft& t,WT«* 

[0050] ##<m 

WWSfl OOml^^j-lxV^f-C . J. Amer. C 
hem. Soc. , 92, 5118(1970) tiftS 
«*ft-C-&JKLftH|ipSSBfifii^f-6 h V X ( 3 , 5 - 
l?X+A>-\-\£5V*)A>) 238mg. ?n 

AMWM^H7 6mg, ^yfl/>40mll 
t»^xy 10ml ^?S-&L. SSKfcB&T-eiiSISJJH 

h y*MT=* ( 0 ) (BTf, ttftAfcHrf 6 ) ^# 
-J<2*<oe-^3i«l 896cm-' t 1 759em-ie 
X^y^B^Cfac i a 1 -CIEftl/O^ii 
[005 1]#*^J2 

C<b5SH»-#-by>Af [3, 5-ttll, 

1, 1. 3, 3, 3-^if7^3Tn-2-^h^- 
2 -rot*) 7i-;H h 0.23 eavffl 
<tX?-U>3 0m 1 SrA*U 3 OjMWU:. 4*Lfc 

[3, 5-h'Xd, 1, 1, 3, 3, 3-M^-7/l- 
^-o~2-^b^^-2-7'nf;k) 7i^H 

h (jar. it$ty>ctfot&) tut. 

[0052] IR(cm-i) :2959, 2932, 2 
859. 1470, 1 289. 1 267, 1 219. 1 
198, 1148, 1121, 1048, 999, 92 
4. 895, 749. 735, 706, 671. 542 

^'Kr^rSy^JgO. 2 0g. 

*>- N 0.23 g&lttfrfL* fl/y30ml 
t Aft., 2 fl#T a W+ L-fco 4j£t fcfift-^ h y * A £ $ 

x;|^) ^u-f (JJIT. &^«DtlW-&) tUfc. 
[0053] IR(cm-i) :2926. 2855, 1 
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707, 1 586, 1497, 1468, 1264, 1 
217, 1159, 1 1 1 1. 1090, 1015. 8 
68, 818, 774, 723. 554 

mm A 

ist+lUT-Vytmi&l Omg, W\ 
Gffc5*igew- b V ^Af h =7*7, [ 3 , 5 - b'x ( 1 , 
1, 1, 3, 3, 3 -^^7)^X1-2-* b^f v~ 
2-7'DhVP) 7x^yH Jjfl — h 0. 118g&tf 

[3, 5-t*X(l, 1, 1. 3. 3, 3-"V*-fr7rt> 

T- COT, itSmEbm-Z) fcfcfc. 
[0054] IR(cr') :1499, 1472. 1 
289, 1267. 1223, 1 198, 1 148, 1 
117, 1048, 1013. 997, 897, 73 

5. 706. 669. 540 

HP7yX3t. ^Tr'S^T 5 >f£Siig0. 20 g, 
hO. 3 5g&tfWfcX-H'>'3 0ml iAft. 2«IB 

b (OT. itsmmtz) 

[0055] IR(cm-i) :3690, 3609, 3 
279, 2930. 2859, 1646, 1514, 1 
464, 1375, 1 277, 1088. 980. 77 

6. 756. 727, 685, 662. 612. 575 

stum 

J^ftrflK^SfcflifcrtSSi 5 0ml a>tf?x 
WffiSOEWfsfc. ##0J 1 tteJKUfciSttAfc 6 . 9 
mg, 0. 1 54mo 1/1 CO h U -f V7"f-/WT^S~ 
i)A/y^nMt>fl 2.1ml RXfmm 2 
JfcUdfc&fljC 1 68mgi:WUt-*xy80ml 

[0056] mmm 8 o-azMmi , 1 

4 0 0 r prntiffSEft, SOS«£l£x^y£i£A U 



&J^(-xf-vy#x£l!^iA&. Jitf*. ffifiaEEftSrlt 

»C3 0*SJS£fPSrofc. 3 0^. 
SrSS-CEA-tft £ t fc J: ot»SSEt*iS3*TK(E* 

[0057] R/RSSSSffli-CJ^BL, ft^TffiffiL 

ffFCHS* ( ImmHg. 1 0 0*C) LXZcon&ZM 
[00 581HJSW2 

fl^WC .^ftbij t#*M3T^jSLfcft^i»D 6 0m 

[0059] mm&B 

te&tocvmfc <o t^u^l^e 6 o m 
ofc. teft^iKis-r. 

[0060]lt»Jl 

ftGWCSfflVV8t*»ofc£fc % W0. 154mol/ 

* 1 . 6 m 1 fflV ^ t»k £ffi0!l 1 1 |H]»t LTK 

[006 1] JtWJ2 

C coft;b 0 5 -C^Jft Lfcft** F i 8 3 

[0062] 1HRW3 

MftA«ft*> OKU, 3 , 5 - b'J j< W<y-&y ) 
mh'J*;Wf-;K0) (OT, «*BtMrf6) 
£4. lmgfflvvtiiJ^k H«iaifc|i|«t:fCR 

[0063] 
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{0064] 

ac i a 1 (CKfiUt^oAjfifl;, T^/l^M-ffc^ 
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F^-A(##) 4G069 AA06 AA12 BA27A BA27B 
BA36A BA47A BCOIA BC04A 
BCIOA BC15A BC16A BC16B 
BC24A BC30A BC35A BC38A 
BC58A BC58B BC61A BC65A 
BC69A BD03A BD03B BEOIA 
BE05A BE13A BE13B BE17B 
BE21A BE25A BE33A BE34B 
BE36A BE37B BE42A BE42B 
BE43A BE45A BE46A BE47A 
BE48A CB47 DA02 

4H006 AA02 AC21 BA02 BA05 BA06 
BA07 BA08 BA09 BA11 BAB 
BAH BA15 BA16 BA17 BA31 
BA44 

4H039 CA29 CL19 



